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ABSlRACf

The purposes of this study were to develop normal values for
cervical active range of motion and
gender affect

to determine whether age and

cervical active motions.

Sixty-one

independent

elderly individuals (36 females and 25 males), whose ages ranged
from 60 to 90 years, voluntarily participated in this investigation.
Six

cervical active motions: flexion, extension,

right and left lateral

flexion, and right and left rotation, were taken by one physical
therapist with the CROM device.

Generally, between age groups,

mean AROM values indicated losses in all cervical motions, with the
exception

of

flexion.

Among male and female subjects, extension,

left lateral flexion, and left rotation decreased significantly with age.
Insignificant gender differences in active cervical motion were
detected.

Physical therapists are urged to avoid using singular

values for cervical AROM since significant changes in cervical
motion are associated with age.

IX

INTRODUCTION

The population of older individuals, aged
greater, is expected to continue growing

65 years and

in the future . 1,2

Demographics indicate that, in 1985, about one in every eight
Americans was 65 years or older,and that by the year 2030, one
every 5 persons will be above this age range. 1

In

As the "graying of

America" continues, health care must direct it's focus toward this
growing population.

The ageist views of the elderly passively

allowing the last decades of their lives go by in a rocking chair no
longer apply to the active lifestyle of today's geriatric population.
As

the average life expectancy increases and the elderly become

active for a longer period of time, they will

experience

more wear

and tear on the body, which will ultimately affect their posture,
joint mobility, connective tissue distensibility, and range of motion,
especially in the cervical spine.1,2

Cervical pathologies

demonstrate a linear progression of incidence as one ages.2-S
instance,

research shows that the prevalence

For

of OA of the cervical

spine, vertebral artery syndrome, cervical radiculitis, spondylosis,
and spinal stenosis have increased in the elderly.2-7

Furthermore,

past research indicates that some degree of degenerative .disc
disease is present in 80% of all persons over the age of 55· 9
Due to the increase in incidence of cervical pathologies

In

the

elderly population, physical therapists will continue to have a vital
role in evaluating and treating these injuries.

One of the

fundamental evaluation tools a P. T. uses to assess cervical
1

2

pathologies is range of motion (ROM) measurements'!O A physical
therapist measures cervical ROM in order to develop a treatment
plan, monitor patient progress, and to
effectiveness.

evaluate treatment

Since clinical measurement of ROM is valuable,

normative data of the cervical spine ROM are essential to augment
this decision making process.!1

Normative data are considered the

cornerstone of careful decision-making among health care
professionals. ll Norms provide baseline information to shape the
goals of treatment, and thus are important to the physical therapist
and the patient from the time of the initial evaluation until the
patient is discharged.

Once deviations from the norm are

interpreted correctly, the objective measurements are beneficial not
only to the physical therapist, but also to third party payers for reimbursement, and to the physician for developing standards of care,
by

accurately

describing

clinical conditions, and by

categorizing

conditions based on limitations. 11
Although physical therapists frequently measure a patient's
available cervical range of motion,

the quality of the technique and

consistency (reliability) of the measurement are often taken for
granted.1 2

Reliability simply means whether the measuring

technique produces similar results through repeated measurements
by one tester (intrarater reliability), and if

consistency exists

between two or more testers (interrater reliability).3,12,13

It is

important to know the reliability of a measurement so that real
changes can be distinquished from measurement error. 10

This is

imperative since accurate assessment of patient progress assures

3
an effective and efficient treatment.

The quality of cervical spine

range of motion measurements, however,

may be altered by several

factors that influence the reliability of measurements.1 0 ,14

Boone 15

recognized that difficulties in measuring ROM may be greater in
certain joints than in others.

This variation may be due to changes

m tissue tension, particularly muscle tension which
in joint position. 4 ,1O,14

add to changes

Another cause may be due to the difficulty

m aligning the measuring device with certain joints. 14 Cervical spine
ROM measurements have been sited to be the least accurate of the
body joint measurements. 12

Cole l6 stated that the reduced

accuracy of cervical measurements, specifically in the cervical
spme, may be attributed to the lack of boney landmarks of the head
and to the thickness of soft tissue overlying segments of the cervical
Kottke 17 further supports this reasoning.

spme.

Therefore, the

reliability of a measurement obtained at the cervical spine may be
decreased secondarily to these factors.
Since the cervical spine is a difficult region m which to
accurately assess ROM, it is optimal that the most reliable method
with the greatest ease of application be used to collect normative
data. 12 ,17

While many techniques have been developed which

measure cervical ROM, visual estimation remams a common
practice in the clinic, particularly in the cervical spine. IO ,18

An

American Academy of Orthopaedic Surgeons booklet (1965)
suggested that where boney landmarks are not easily identifiable,
visually

4
estimating the angle is as good as, if not better than, using a
goniometer. 10,14
statement.

No evidence was offered to support this

Moore l9 , on the other hand, believes that by visually

estimating the ROM, the measurements are not reliable.

Recent

research which examined interrater reliability of visual estimation of
the neck reported only fair reliability in the estimation of the
available cervical ROM, supporting

Moore's beliefs.20

Many other

techniques have been employed to measure cervical ROM such as the
universal goniometer, the tape measure, bubble goniometer, flexible
ruler, radiography, and inclinometers.1 2,18,21-25

Each of these

techniques has its own benefits, yet imperfections.
Consequently, clinicians are continually looking for more
reliable measuring devices.

Due to this interest, there has been

increased research to discover the most reliable method for
measuring cervical spine ROM (Table 1).
between these studies, however,

A direct comparison

is difficult since several studies use

ICC values, and others indicate results through Pearson's correlation
coefficient (r).

Generally it is accepted that most measuring devices

have a greater intrarater reliability than interrater reliability.21
When intervariability of different raters has not been established,
the same rater should obtain repeated measurements. 15
reliability, however, is

Interrater

realistically important in a clinical setting

which the same therapist is not always free to take all the
measurements.

Research investigating the reliability of several

methods (Table 1) indicates that the

In
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TABLE l.--Reliability Based on Ranges of Six Cervical Motions a
(rCC values)b

METHODe

INTRARATER

VE

UG

.83 - .90

TM

d

CROM

INTERRATER

AUTHOR

.42 - .82

Youdas 12

.54 - .79

Youdas 12
Chang-Yo Hsieh 22

*.78 - .95

*.26 - .88

* .30 - .92

Balogun 23

.84 - .95

.73 - .92

Youdas 12

.76 - .98

Rheault 3

*.62 - .91

* .74 - .87

Capuano-Pucci 2 1

a motions include: flexion, extension, lateral flexion bilaterally, and rotation
bilaterally.
b ICC Values based on standards: Blesh, 1974: .90-.99=high, .80-.89=good,
.70-.79=fair, and .69and less=poor.
e VE=visual estimation, UG=universal goniometer, TM=tape measure,
CROM=cervical range of motion device
d *= represents calculations by Pearson's correlation coefficient, (r) values.
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cervical range of motion (CRaM) device (Performance Attainment
Associates, 958 Lydia Dr, Roseville, MN 55113) is the only device
that demonstrates high reliability values for both intra and
interrater

measurements. 1 2

Though recent research investigated the reliability of cervical
ROM measuring devices, there has not been an emphasis placed
upon finding normative data for this area.
normative data vary considerably.26,27

Previous unpublished

Due to these variations,

clinicians may not be using accurate baseline data as they monitor
changes in cervical motion throughout the treatment process.
Furthermore, comparisons made between collected data and normal
values is based upon the assumption that the measuring technique
has demonstrated adequate inter-rater reliability and that the
normative data were collected with this reliable technique. Most of
these values were collected with instruments that have good intrarater reliability but lack adequate reliability between testers.
Another confounding variable which negatively influences clinical
decisions is

the fact that none of these normative data charts were

categorized by age groups or by gender. 22,23,27-29

The reported

changes in cervical motions with agmg may not even be considered
on these charts. 1-7, 23,25,26,28,29
Over the past few years there has been a paucity of research
articles published on normative data of the cervical spine motions
usmg a reliable measuring technique.
y oudas

In fact, only one article by

et al has been published on the collection of normative data

7
of the cervical spine usmg the CROM

device 30 (Table 2)

This study

also marks the initial investigation on collecting normative data
which categorizes their results

III

according to gender. 30 (Table 2)

an age specific manner and
The results of this study support

past research indicating that changes in motion of the cervical spine
do in fact occur as one ages. 24,30-33

The authors of this study

concluded that, with the exception of flexion,

all other cervical

movements have a significant relationship with age and gender.30
For instance, the authors believed that, with each 10-year change m
age, both males and females will lose approximately 5 degrees of
AROM for the remaining five cervical movements.

In fact, with neck

extension, the authors expected that a healthy 60-yr-old person
would have approximately 20 fewer degrees of cervical AROM than
would a healthy 20-yr-old person of the same gender.

Among

the

same gender and age category, females were found to have more
AROM than males.

Thus, this finding further invalidates previous

normative data standards that generalize cervical range of motion
averages into one age category without regard for gender or
age.25 ,28 ,29 ,34,35
The importance of this study, should not be underestimated,
none-the-Iess, further research would continue strengthening the
conclusions and inferences stated.

As with many initial studies,

limitations of this recent article do exist.

First of all, the study

engaged a limited number of subjects within the age range of 60-97
years. 30 Due to the variability of changes that occur in the cervical

2. --Descriptive Statistics for

Table

(AROM)
Age group

Flexion

Extension

Cervical Active Range of Motion
26

Lateral

rotation

flexion
------------------------------------------------------------

R

11-19

L

R

L

64

female

84

48.9 46.6

74.9

70.5

male

85.6

44 . 8 46.3

74.1

72.3

female

85.6

46.2

42.8

74.6

71.6

male

76.7

44.9

41.4

69.6

69.2

female

78 . 0

46.5

43.6

71.7

65.9

male

68.2

42.9

41.2

67.1

65.4

female

77.5

42.5 40.8

70.2

64 . 0

male

62.5

38.0

35.6

64.6

62.0

female

65.3

37.3

35.1

61.2

62.8

male

59.9

35 .6

34.9 61.0

female

65.2

32.7

34.4

65.2 59.7

male

57.4

29.8

30.4

53.6

56.6

female

54.8

27.7

26.9

53.4

50.1

male

53.7

25.8

25.0

50.0

49.7

female

50.3

26.3

22.6

52.6

50.5

male

49.4

23.8

23 .5

46.4 46.8

female

54.5

22.6

26.6

51.8 53 . 5

male

52.3

22.2

22.0

44.2

20-29

54

30-39

40 - 4 9

50-59

60-69

70-79

80-89

90-97

47

49.5

45.5
58.0

41.0

39.2

40.4

36.4

8

45.2
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spme as one ages, more extensive research

is needed to establish

accurate baseline data and to give clinicians a solid foundation for
treatment selection and progression.
The purpose of this study was to elaborate on the
investigations by Y oudas

et al30 and to collect normative data of

the six cervical spine motions of elderly subjects,
device .

using the CROM

LITERATURE REVIEW

Recent research which investigated the consistency of
measurements for the cervical spine indicated that the majority of
these methods lack good interrater reliability.1 0 ,12,15,20

Only the

Cervical Range of Motion (CROM) instrument demonstrated
adequate reliability between testers.

Normative values collected

with nonreliable methods contain a large standard error of
measurement which may lead the clinician toward faulty (non-valid)
treatment decisions.

There is a paucity in the literature of studies

that describe normative values for the cervical spine when using a
reliable method to collect data.

The majority of research in this

area has often been conducted without regard for age and gender
differences and has often failed to produce complete information
for all the cervical spine motions.
Bubble and Universal Goniometer Studies
As early as 1959,

Buck CA et a1 25 , recognized the need for a

standard of normal range of motion in the neck, using an external
measuring device.
aged 18 to 23.

They

examined 100 men and women students

Two physical therapists measured cervical flexion

and extension with a bubble goniometer, while right and left
rotation were measured with a 180-degree universal goniometer.
Subjects were asked to performed all motions actively

to end range.

By averaging the two recordings of each movement, the authors of
this investigation established mean values of cervical AROM
separately for female and male subjects and for the total group
10

11
(Table 3).

Though this study

separated

cervical AROM for each

gender, no categories were used to separate age groups, possibly
because a relatively limited age range was

examined.

Bennett JG, et aI28 further investigated cervical range of
motion, when they examined 50 women between the ages of 18 and
24, without a history of cervical injury or disease.
measured the same subject for

all motions.

Two investigators

Prior to measurement

each subject was asked to circumduct her head five times in both
directions.

Each of the motions to be measured were then

performed twice.

Flexion and extension were

measured with a

bubble goniometer, while rotational movements were measured with
a universal goniometer.
for measuring

These authors also investigated a method

flexion and extension in maximal rotation SInce they

felt clinically that these movements frequently appear as more
painful and more limited than

planar motions.

these motions are presented in Table 3.

Normal values for

Again, as in the Buck et al

study, data was collected using only female subjects in a narrow age
range.
Radiographic Studies
As early as 1931, the cervical spine was examined by means of
functional roentgenograms.

Generally, these studies summarized

the
normal values of cervical motion by each vertebral segment.
recently, Dvorak, et aI, 34,35

More

reported mean values for segmental

12

Table 3.--Average Ranges of Motion For The Cervical Spine

Motions

BG&Ga

BG&Gb

flexion
extension
R lat. flexion
L lat. flexion
right rotation
left rotation

67

54.4

1.0

77

93.2

Motions
flexion
extension
Lat. flexion
rotation

TMC

TMd

GRGe

CROMf

4.3

31.9

51.5

22.4

18.5

64.4

70.0

11.6

11.0

41.0

43.6

11.2

11.0

41.6

44.9

-

73

76

11.0

12.9

63.6

71.0

73

75

10.7

12.8

67.6

69.2

AAOS

Kendall & McCreary

0-45
0-45

Hoppenfeld

Kapandji

0-45

chin touches chest

0-40

0-45

look at ceiling

0-75

0-45

0-45

0-45

0-60

chin in line

0-50

with

shoulder

a BG&G=bubble goniometer and universal goniometer, Buck et al (1959) ages=18
to 23
b BG&G=bubble goniometer and universal goniometer, Bennett et al(1963)
ages= 18-24
C TM=tape measure(cm), Hsieh C-Y (1991)
d TM=tape measure(cm), Balogun JA (1986)
e GRG=gravity reference goniometer, Balogun JA (1986)
f CROM=cervical range of motion device, Capuano-Pucci D (1991)
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motion m the cervical spme.

Many of the earlier studies, as well as

the investigation by Dvorak, et aI, have
population of varying ages and
aI24 conducted a

failed to include a large

both genders.

However, Lind, et

radiographic study which

ROM of the cervical spine and involved
subjects with respect to gender.

evaluated the normal

a large population of

Seventy

healthy subjects were

studied using radiography and clinical examination.
radiographs were analyzed through the

use of

The

a computer which

was programmed to calculate segmental motion and then to
compute overall values for planar motions.

Results were not only

presented by each cervical segment but also by three
motions:

planar

flexion/extension, lateral bending , and rotation.

It

IS

difficult for physical therapists to use these results, though objective
and valid, since all six

cervival motions commonly measured in the

clinic were not examined externally, but, rather, were calculated
mathematically
Tape Measure and Gravity-referenced Goniometer Studies
Balogun et aI23 investigated the reliability and norm
al values of cervical spine motions when using a tape measure and a
gravity-reference goniometer.

Three

physical therapists measured

the cervical motions of 21 healthy subjects (15 males and 6
females) across a time span of 20 days.

The mean age of the

subjects was 21.7 years with a SD of 2.5 (age range from 18 to 26
years).

The neck motions measured were: flexion, extension, right

and left lateral flexion and,

right and left rotation.

For each

motion, the physical therapists measured the distance (cm) between
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two anatomical land marks with the tape measure and the range of
motion (degrees) indicated on the goniometer.

Mean values and

variability were calculated for all six motions. (Table 3).

The

results make comparison between the two measuring techniques
difficult since each is described by different units; i.e. centimeters,
vs. degrees.

Thus, these methods should not be used

interchangeably when determining treatment progression and
outcome.

While the norms developed for these devices, especially

the tape measure, have an immediate appeal to the clinician, caution
is warranted when extrapolating past this narrow age range.

The

data was collected on a limited number of subjects without regard
for gender differences.
In 1986, Hsieh and Yeung 22 also examined the reliability and
average active range of motion values for
tape measure.
females)

the cervical spine usmg a

Thirty-four normal subjects (27 males and 7

aged 14 to 31 years (X=18.2 yrs), participated in the study

Measurements were collected by

one physical therapist, with 2 yrs

of experience, and one physical therapist assistant, with no
experience in using the tape measure.

Values for the

six active

neck motions were collected (flexion, extension, right and left
lateral flexion, and right and left rotation) using a standardized
procedure.

The 2 testers each measured 17 subjects, and mean

values were computed for all 6 motions (table 3).
reflect

a small

group of the general population

These results
and a narrow age

range, with no references made to age or gender differences in

15
AROM.

The authors main intent in this study was to investigate

reliability not collect normative data.
Electrogoniometer Studies
In a 1990 study, Alund M, and Larsson 29 analyzed
motions in three different planes when

usmg

neck

an electrogoniometer.

Ten subjects (6 men and 4 women) participated and ranged in age
from 24 to 58 years (mean age = 32yrs).

Total cervical range of

motion in 3 separate planes were measured:
lateral flexion, and rotation.

flexion-extension,

Optimum movements were requested

without excessive effort or discomfort to the individual.
individual was examined 2 times within
testing sessions.

Each

a 1 week interval between

Rather than reporting individual values for neck

flexion, extension, and right and left components for

lateral flexion

and rotation, these authors chose to report cervical AROM as
excursions within

the cardinal planes.

The 3-dimensional motion

analysis used in the study does offer the clinician a functional
evaluation tool, but is rarely the method of choice by physical
therapists due to the equipment costs.

Other drawbacks for using

these measurements as baseline information include the

use of a

small subject sample, with a narrow age range, and failure to report
AROM values with respect to age or gender.
In a study published

by Dvorak J, et al,32

the authors

developed a clinical method for measuring three-dimensional
motion of the cervical spine using a CA 6000 Spine Motion
Analyzeer (Orthopaedic Systems Inc., Hayward CA).
investigators measured both

These

active and passive range of motion of

16
the cervical spine.

One hundred and fifty healthy volunteers were

passively tested (ages 20 to

over 60 yrs

)

while

only 12 volunteers

(5 women, age range 24-34 years, average 27, and 7 men, age range
23-35, average 26), were actively tested.

The five cervical motions

measured were: flexion-extension, lateral bending, axial rotation,
rotation out of maximun flexion, and rotaion out of maximum
extension.

Measurements were collected on three consecutive

days, at the same time of the day for each volunteer.
values

Only PROM

were compared for differences with respect to age and

gender.

Though this research determined that significant decreases

in passive cervical motion were evident between age groups within
gender, and between gender group in corresponding decades, the
authors failed to investigate this difference for A ROM.
CRaM STUDIES
Capuano-Pucci et aPl

(1991) investigated the reliability of

measuring cervical spine motions with the cervical range of motion
(CRaM) device, and reported mean values for all six

motions. The

sample of their study consisted of 20 volunteers (16 women, and 4
men) without history of cervical pathology.

The mean age of the

subjects was 23.5 years with a standard deviation of 3 years.
Subjects were tested by

two raters

on two different occasions.

Mean values were calculated for the 6 cervical motions, based on
results from measurements taken by tester 1 (Table 3).

Their

results

were not categorized by age or gender.

intent,

of this article was to investigate the reliability of the CROM

instrument.

However, the main

Due to the fact that this research did not use a large

17
sample size of the population, did not use a broad age range, and
did not categorize the results by age or gender, these means also
should

be used cautiously

Y oudas

in the clinic as

et al (1992)30

baseline normative data.

explored cervical range of motion to

determine normal values on healthy subjects, male and
accross an age span of nine decades.

female,

This was the first study to

investigate values of all six cervical motions for both genders and
across a broad age range.

The CROM device was used as the

measuring instrument in this study.

The authors not only

determined normal values for cervical AROM, but also investigated
whether age and gender affect these motions.
measured included those of previous normative

The six motions
studies: flexion,

extension, right and left lateral flexion, and right and left rotation.
These measurements were made on 337 subjects (171 females and
166 males) whose ages ranged from 11 to 97 years (Table 2).
Measurements were taken by five physical therapists with variable
years of clinical and teaching experience.

Criteria for admission

into the study was included as well as a standardized placement of
the CROM device, standardized sitting position, and standardized
instructions for each movement.

To increase compliance of the

neck's soft tissues, each subject performed three repetitions of the
six motions.

During measurements, the end point of AROM for each

of the movements was defined as the point at which the subject's
AROM was limited by muscle tightness, pain, or a substitution
movement.

I8
Their

results (Table 2) indicate that ROM at the cervical spine

does significantly decrease with age.3 0

In fact, with neck extension,

the authors expected that a healthy 60-yr.-old person would have
approximately 20 fewer degrees of cervical AROM than
would a healthy 20-yr-old person of the same gender.
reported that
males

The authors

with each 10-yr. change in age, both females and

lose approvimately five degrees of neck extension and

approvimately three degrees of AROM for each of the four other
movements.

The authors data also depicted a significant

relationship between cervical AROM and the gender of the subject,
with the exception of neck flexion (Table 3).

For cervical extension,

lateral flexion and rotational movements, females tended to have
more AROM than did males.

The authors concluded that therapists

must be consciencious in choosing which device he/she is usmg m
the clinic for measuring cervical AROM.

They also strongly urged

clinicians to avoid using previouly reported singular values as
estimates of normal cervical AROM for both genders and across all
ages.
Summary
Extensive studies, such as these described,
performed during the last four decades.

have been

Most studies have been

carried out on living subjects, using various methodologies.

The

investigators who explored normative data of the cervical spine
generally reported this information as excursions for a particular
cardinal plane of motion, or through collections of the six available
motions (Le. , flexion, extension, and right and left components of
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lateral flexion and rotation).

Only one recent study by Youdas et

aPO examined all six cervical motions for both female and male
subjects across a broad range of ages.

With the exception of the

Youdas
study, past investigations lack a large number of subjects, a broad
range in ages, and the inclusion of both genders.

:METHODOLOGY
Subjects:
Sixty-one
males)

independent,

elderly individuals (36 females and 25

,voluntarily participated

in this investigation.

The subjects

were recruited by the project leader either through personal contact
or via flyers posted at local senior citizens centers, and geriatric
organizations ( AARP, church groups, independent housing,
area men's
and

retiree club).

and an

The subjects' ages ranged between

90 years with a mean age of 74

(SD=7.2

60

). Table 4 contains

a breakdown of the subjects by age group and gender.

Each

subject completed a questionaire form regarding admission criteria
into the study.
illnesses
4)

2)

The inclusion
no history of

criteria were:
cervical operation

no present use of pain meds

1)

3)

free from major
no nervous tics

5) no history of receiving medical

care for the neck, outside of physical therapy or chiropractics

6)

not currently receiving physical therapy or chiropractic services
no current severe neck pain

8)

no known diagnosis of a neck

condition or osteoporosis 9) no history of a CV A.

All subjects led

an independent lifestyle, and volunteered in accordance with the
policies set by the University of North Dakota
Independent

7)

Human Subjects

Board (Appendix A).

Instrumentation:
The CROM (cervical range of motion) device was used to
measure the degrees of cervical motion.(Fig. 1)

The device

resembles eyeglasses and consists of a lightweight plastic frame
with adjustable velcro straps to fit the head size.3 6 This assures
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Table 4.--Physical Characteristics of All subjects (N=61)

Age Group (yrs.)

#of subjects

range

X

SD

60-69
males
females

10
10

60-67
64-69

64.2
67.5

2.4
2.7

70-79
males
females

10
16

71-79
70-79

75.4
74.4

2.6
3.1

80-89
males
females

5
9

80-83
81-88

81.6
83.9

1.4
6.8

90-97
males
females

0
1

90 yrs.
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FigUl~-~~ J.-- The cervical range of motion (CROM) device with gravity
goniometer dials and the magnetic yoke. Cervical flexion , extension,
and la~eral flexion movements are recorded by gravity goniometers.
For m€asuring rotational movements to both sides a compass
positioned atop of the head is used in conjunction with the
shoulder-mounted magnetic yoke.
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consistency

In

landmarks for position placement of each subject.

The examiner aligned the CROM device
of each subject,

on the nose bridge and ears

and securely fastened it to the head by the Velcro

(Velcro USA Inc, 406 Brown Ave, Manchster, NH 03103)
according to the manufacturer's suggestions.3 6
hands were then free to quide movements.

strap,

The examiner's

Measurement readings

were taken in two degree increments from the three inclinometers
attached to the frame.

Cervical flexion, extension, and lateral

flexion movements were recorded by gravity goniometers.

For

cervical rotation, a compass goniometer, positioned on top of the
head , was used in conjunction with a shoulder-mounted magnetic
yoke.

The pointer on the goniometer is controlled by the magnetic

yoke. The same CROM device was used throughout the study.

The

device was not checked for measurement accuracy, as this was
performed in a previous study, with results indicating that the CROM
device was very accurate. 3 0
Pilot Study
The principal investigator of the study was a part-time
physical therapist and graduate student in the Physical Therapy
Program, University of North Dakota, Grand Forks, N.D.

This

individual was initially introduced to the CROM device during
coursework in the Physical Therapy Program.

The investigator

prepared for the study by viewing a video tape of the CROM device
made by the manufacturer. 36 This tape described the use of the
CROM device, mounting the device, positioning the subject, and also
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demonstrated the techniques for each method of measurement.
investigator further read a written protocol

The

used in conjunction

with the video tape which described these standardized techniques.
Prior to the initial time of this study,

the principal investigator had

approximately one year of clinical experience, and generally
reported using the CROM device for measuring cervical ROM 50% of
the time.
Before collecting normative data, a pilot study was conducted
by the principal investigator.
determine

This investigation was performed to

intrarater reliability for measurements of cervical AROM

obtained by use of the CROM device.

Since no universally

acceptable levels have been adopted for correlation coefficients
concerning reliability descriptions, a previously reported
representation is being used to define the ICC values:

.90 to .99,

high reliability; .80 to .89, good reliability; .70 to .79, fair reliability;
and .69 and below, poor reliability.3 7 ,38

Generally, the investigator

reported fair to high reliability based on Interclass Corelation
Coefficients (ICC [1,1]).

More specifically, results indicated ICC

values as follows: flexion=.85, extension=.98, right

lateral

flexion=.77, left lateral flexion=.93, right rotation=.79, and

left

rotation=.87. 28 These results are based on test-retest measures of
degrees.

There were 9 subjects(4 females, 5 males) whose ages

ranged from 22-35 years,with a

mean of 24.6 (SD=3.9) years.

Procedure:
The subjects initiailly

previewed a five minute video demonstration
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of the CROM device, which was constructed

by the principal

investigator , and an instructor from the UND Physical
Therapy Program. They then received verbal and ' demonstrative
instructions of the procedure.
implemented

These teaching efforts were

since recent research shows the elderly population

learn best through multisensory methods. 2 Finally , each subject
participated in a trial of the six movements with the CROM device in
place.

These trial movements were conducted precisely as the

actual movements measured, including the identical verbal
instructions addressed to each subject in lay terms. (Table 5)

This

familiarized the subjects with the procedure and instrumentation.
The trial of cervical movements also assured that each subject
understood the cervical motions, decreased the chances of excessive
trunk motion, and increased compliance of the neck's soft tissues.
A standard seated position, application of the CROM device,
and instructions were used in this study to decrease any
confounding variables.

Each subject sat in a straight back chair,

provided by the project leader.
piece of

equipment

The chair choosen represents a

commonly found in evaluation/treatment

rooms of most physical therapy departments.

Subjects were

instructed to sit erect in the chair, with arms relaxed and resting on
their thighs, back positioned against the chair, and feet flat on the
floor.

The positioning promoted a 90 degree angle at the hip and

trunk, and at the knees.

A horizontal line (tape) was placed on the

wall directly in front of each subject at eye level for the purpose of
tracking; subjects were

Table 5.--lnstructions for Active Cervical Motion
Before Testing

Subjects will receive verbal and demonstrative instructions of the procedure.
Subjects will then be instructed to sit erect in the chair, with arms relaxed and resting
on their thighs, back positioned against the chair, and feet flat on the floor.

This

positioning should promote a square angle (90 degrees) between the hip and trunk and
over both knees.
Testing
* All motions will be asked to be performed with the mouth closed.

1.

Flexion:

2.

Extension:

"Bring your chin to your chest."
"Bring your head back and look up towards
the ceiling as far as you can go."

3.

Lateral flexion:

"Looking straight ahead, tilt your head to the righV
left, bringing your ear to your shoulder."

4.

Rotation:

"Turn your head to the righVleft, bringing your
chin to your shoulder."

note:

Standard instructions are being used for active cervical motion to decrease

any error of measurement.
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instructed to follow this line when the rotation component was
measured.

Subjects were photographed prior to the first

measurement to note subject posture and to verify correct
positioning.
Six active cervical motions were measured in the following
order:

1) flexion

flexion

2) extension

5) right, and

3) right, and

6) left rotation.

4) left lateral

This movement sequence

was arbitrarily selected by the principal investigator

as used in her

clinical practice, to ensure consistency when taking the AROM
measurements of cervical movements.

The investigator read aloud

both starting and endpoint measurements in degrees, while an
assistant recorded the results on a preprinted data form.

Three

measurements (including the trial) were taken of each motion with
six motions per subject.

Immediately after the first six

measurements, the subjects repeated the same movement sequence,
providing three sets of six measurements ( including the trial
movements).

A rest period of approximately twenty seconds was

provided between each motion.

The rest interval was selected in

response to current research which indicates that elderly individuals
need time to process requests accurately.2,39

The tester instructed

each subject to move his/her head actively until a perceived end
point in the motion was reached.
Data Analysis
The Pearson Product-Moment Correlation Coefficient (r) was
calculated to assess intrarater reliability of between the second and
third measurements recorded for each motion.

For the purpose of
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describing the reliability of measurements, the principal investigator
used the previously reported scheme
quality

(pilot study) to define the

of reliability )8 Estimates of the coefficients were analyzed.

Means and standard deviations were computed for each of the
SIX

cervical active motions and categorized by the subject's age

group and gender.

Oneway Analysis of Variance (ANOV A) was used

to assess the effects of the three age groups ( 60 to 69, 70 to 79,
and 80 to 89) upon the six cervical motions.

A T test for two

samples was calculated to detect the effect of gender on cervical
motions.

Therefore, the

significance which

age and gender have on

cervical motions was established.
Results
The Pearson Product-Moment Correlation Coefficients (r) for
intrarater reliability of the six cervical active motions are presented
in Table 6.

Overall,

the principal investigator was highly reliable

10

measuring the six cervical motions with the CROM device.
Descriptive data of mean values, standard deviations, and the
minimum and maximun values for each cervical motion, based on
gender and age, are presented in Tables 7,8,9.

Based on comparison

of mean values of the six cervical active motions, a general loss of
cervical motion was revealed with age for both male and female
subjects

10

all motions with the exception of cervical flexion.

As

much as a 13 degree loss in cervical extension was found between
the age groups of 60 to 89 years.

The average number of degrees of

motion lost in left lateral flexion from ages 60 to 89 years was 10,

Table 6.--Pearson's Correlation Coefficients for Intrarater Reliability
of Measurements of Cervical Active Range of Motion
r value
Ranges
Motions
Flexion
Extension
Right lateral flexion
Left lateral flexion
Right rotation
Left rotation

.96
.98
.97
.97
.94
.96
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.92
.93
.96
.91
.90
.93

to
to
to
to
to
to

.97
.98
.98
.97
.97
.97

Table 7.--

Descriptive Statistics for Active Range of Motion of
Cervical Flexion and Extension
Flexion

Extension

x

SD

60-69
All subj.
Male
Female

45.3
45 . 1
45 . 5

23-62
904
8.1
28-56
11.0 20-64

70-79
All subj.
Male
Female

42.8
41.9
43.4

lOA

80-89
All sub.
Male
Female

43.3
41.8
44.1

Age

Group

x

SD

63.1
64.4
61.7

11.9 46-97
13.0 50-98
11.3 46-80

12.8
9.1

23-65
22-68
28-60

54.2
56.5
56.5

13.3
11.6
11.6

33- 81
34-82
32-82

8.5
8.6
8.8

28-56
24-56
26-60

50.9
50.6
51.1

8.6
7.9
9.4

31-64
44-66
30-64

range

30

range

Table 8.-- Statistics for Active Range of Motion of Cervical
Lateral Flexion

Age

Group

Right lateral flex

Left lateral flex

x

range

x

23-53
26-50
22-54

42.3 9.9
41.0 10.3
43.7 9.9

27-62
30-62
26-60

36.0
34.3
37.1

16-70
14-54
22-72

SD

60-69
All subj.
male
female

41.2 8.9
41.4 7.7
41.0 lOA

70-79
All subj.
male
female

35.0
34.3
35.5

80-89
All subj.
male
female

34.2 32.1
3 O. 6 10.1
36.2 6.6

1204 15-68
13.6 12-64
12.1 20-70

21-47
20-50
24-42

31

SD

11.5
12.2
11.3

32.1
9.5
27.8 9.0
34.6 904

range

18-45
18-42
18-46

Table 9.-- Descriptive Statistics for Active Range of Motion
Cervical Rotation

Right rotation
Age Group

X

SD

range

of

Left rotation
X

SD

range

-----------------------------------------------60-69

All subj.
Male
Female

54.4
53.6
55.1

7.6
7.9
7.6

30-64
40-70
36-66

59.2
63.0
55.4

8.9
8.3
8.2

46":78
44-78
44-70

All subj.
Male
Female

52.9
56.1
50.9

9.3
9.9
8.7

40-72
42-74
40-70

55.0
56.5
54.1

10.1
9.2
10.9

31-70
42-74
28-70

All subj.
Male
Female

52.6 12.3 34-70
48-62
54.8 4.8
51.4 15.2 30-72

70-79

80- 89

32

9.2
50.9
46.8 8.1
53 . 2 9.3

39-66
40-62
38-68
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whereas approximately 8 degrees of motion was lost in left rotation.
These motions of extension, left lateral flexion and left rotation
were found to be significantly associated with age. (Table 10)
In analyzing variance of mean values between age groups, losses of 2
to 7 degrees (from age 60 to 89 years) in cervical right lateral
flexion and rotation were detected, however these motions were not
significantly associated with age (Table 10).
right lateral flexion were

However, F values for

close to significant (p=.09).

Though differences in mean values of cervical motion between
gender were noted, these differences were not statistically
significant based on aT-test for two independent samples.

The

mean values of AROM of cervical flexion, right and left lateral
flexion was estimated to be 1 to 3 degrees less for the male subjects
than for the female subjects; however, male subjects had
approximately 2 to 4 more degrees of motion than females

In

cervical right rotation, left rotation, and extension, respectively.
Discussion
The mean values of Pearson's Product-Moment Correlation
Coefficients demonstrated that intrarater reliability was high for all
six cervical motions, as shown in Table 6.

Mean r values ranged

from .90 to .98 for the consistency of measurement between trials
of motions.

These results may be explained by the inclusion of

standardized techniquis implemented throughout the study.
Capuano-Pucci et al 21 generally reported poor to high
intrarater reliability (Pearson's Correlation Coefficients) for

Table 10.-- Discriptive Statistics (One Way ANOVA) of Age Effects on
Six Cervical Motions Between Age Groups

Motion

F Ratio

F Prob.

Flexion

.38

.68

Extension

5.1

.01

Right lat. flexion

2.6

.09

Left lat. flexion

4.1

.02

Right rotation

.18

.84

Left rotation

3.2

.05
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measurements of cervical motions with the CROM device.

20

healthy subjects were tested by two raters on two different
occasions.

Intrarater reliability ranged from .63 to .90 for one rater

and from .62 to .91 for the second rater.

Past studies by Youdas et

a1 12 ,30 reported reliability of measurements by ICC values, thus
direct comparison

with this study is difficult.

As in previously reported studies, losses in cervical flexion
were not significantly associated with age in this study.24,30,31 ,32
However, a
years)

statistically significant relationship

with age (60 to 89

existed in this study for cervical extension, left lateral

flexion, and left rotation.

According to results by Youdas et al,30

extension, left and right lateral flexion, and left and right rotation
have a significant relationship with age.
The mean values of cervical motion (Tables 7,8,&9) indicate
an estimated loss of about 4 degrees of neck extension per decade
from 60 to 89 years.

Similarily, Y oudas et aPO using the CROM

device predicted an estimated loss of 5 degrees of neck extension
per decade (ages 11 to 97 years).
Lind et al 24
decade.

Using radiographic techniques,

also reported a loss of 5 degrees of neck extension per

Generally, the principal investigator of this study indicated

losses of approximately 3 degrees of motion in left lateral flexion
and rotation per decade, whereas, losses of approximately 1 to 2
degrees of motion per decade were reported for right lateral flexion
and rotation.

Youdas et aPO reported a decrease of about 3 degrees

per decade for lateral flexion and rotation bilaterally.

Perhaps

differences in losses of cervical motion between this study and
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previously reported studies are

due to the number of subjects

involved in each age category.
Whereas this study, as well as previously reported
studies,24,30,31,32

showed that an

overall decrease in cervical

range of motion as age increases,

however this study did not find

significant differences in motion based on gender.

While

differences in mean range of motion values were noted between
gender (Table 6) these differences were not statistically significant.
Likewise, in a radiographic study by Lind et a1 24 there was no
statiscally significant difference in motion for men and women.
Dvorak et aP4 however, reported significant differences in the
lower segments of the cervical spine between gender groups in a
radiographic study.

Dvorak et a1 32 , in a later study using an

electro goniometer, noted significantly decreased motion differences
between gender groups in corresponding decades.
Youdas et aPO,

Furthermore,

using the CROM device, detected that each of the

cervical motions, except for flexion, have a significant relationship
with gender.

These authors further concluded that females have

more overall AROM than

males.

I

believe that due to a smaller

number of subjects, m a more narrow age range and unequal
numbers of males and females in each age category,
significant differences in motion between gender may not have been
evident.

I also

speculate that possibly by the time an individual

reaches ages of between 60 to 89 years gender differences may not
be as apparent.
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As a general observation, results from my

study reveal slightly

higher overall ranges of motion in comparison to the Youdas et a1 30
study (ages 60-89), similar standard deviations, and with less
differences noted between gender.

Since variability exists between

studies, in the available cervical AROM , more studies using a large
group of the elderly population are needed to make comparisons of
cervical ROM and develop the most accurate measurements for

use

as baseline data.
Conclusions:
Based on our study of 61 elderly independent individuals (ages
60-89 years) who participated in the investigation,

I conclude that

AROM measurements of the cervical spine made by the same
physical therapist have high reliability using the CROM device.

From

data of mean values of cervical spine range of motion on subjects, I
conclude that losses in each of the 6 cervical spine motions are
evident.

I estimate losses of 5 degrees of cervical extension per

decade (ages 60 to 89 years), a loss of 3 degrees of left lateral
flexion and rotation, and 1 to 2 degrees of motion lost in right
lateral flexion and rotation motions.

Though losses of AROM per

decade resulted, only motions of cervical
extension, left lateral flexion, and left rotation were significantly
associated with age.
Overall, the well established clinical observation that cervical
AROM decreases with age 31,32,33 has been confirmed in our study.
Thus clinicians should avoid using any singular values of cervical
ROM normative data since inherently these values assume that
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changes in motion do not occur with age.

In fact, normative data

commonly used in the clinic from sources such as The American
Academy of Orthopaedic Surgeons (AAOS), Kendal & McCreary,
Hoppenfeld and Kapandji lack eminent information (Table 3).
Generally these sources are incomplete in measurements, are
without inclusion of reliability statistics concerning the measuring
device, are not age or gender specific, and are without notation of
the sample size or age range.

This information is needed by a

clinician so that the measurements taken are valid and accurately
reveal any progress made between physical therapy seSSIOns.

Thus,

in measuring cervical active motion, a routine part of a clinical neck
examination, physical therapists are urged to use a reliable method
for measuring cervical range of motion and to strongly consider the
age of a patient as a factor related to normal cervical range of
motion.
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HOOSEN SINCE DATA FROM THREE RESEARCH SOURCES INDICATE THAT THE CROM IS A HIGHLY RELIABLE
EASUREMENT TOOL FOR BOTH INTRARATER RELIABILITY AND INTER RATER RELIABILITY . (1)(2)(3) RECENT RESEARCH
lVESTIGATED OTHER CERVICAL MEASUREMENT DEVICES; HOWEVER NONE WERE FOUND TO BE AS RELIABLE AS THE
ROM INSTRUMENT, MOST NOTABLY FOR INTER RATER RELIABILITY.(2)(4)(5)

SINCE IT IS NOT ALWAYS PRACTICAL OR

EALISTIC IN ALL CLINICAL SETTINGS FOR THE SAME PHYSICAL THERAPIST TO TAKE MEASUREMENTS, IT IS VITAL THAT AN
rSTRUMENT HAVE HIGH INTERRATER RELIABILITY, SUCH AS THE CROM TO SERVE THE PURPOSES OF MEASUREMENT.

AT

'lIS TIME, NO PUBLISHED NORMS HAVE BEEN ESTABLISHED ON CERVICAL (NECK) RANGE OF MOTION MEASUREMENTS
SING THE CROM DEVICE.

tQCEDURE:

SIX ACTIVE CERVICAL (NECK) MOTIONS WILL BE MEASURED IN THE FOLLOWING ORDER:

1) FLEXION 2)

{TENSION 3) RIGHT, AND 4) LEFT LATERAL FLEXION 5) RIGHT, AND 6) LEFT ROTATION. EACHSUBJECTWlLLSITINTIlli
~ME

STRAIGHT BACK CHAIR, WHICH WILL BE PROVIDED BY THE PROJECT LEADER. THE TYPE OF CHAIR CHooSEN IS

)MMONLY FOUND IN EVALUATION ffREATMENT ROOMS OF A PHYSICAL THERAPY DEPARTMENT. SUBJECTS WILL BE
·STRUCTED TO SIT ERECT IN THE CHAIR, WITH ARMS RELAXED AND RESTING ON THEIR THIGHS, BACK POSmONED
]AlNST THE CHAIR, AND FEET FLAT ON THE FLOOR. THE POSITIONING SHOULD PROMOTE
~GREES)

BETWEEN THE HIP AND TRUNK AND OVER BOTH KNEE JOINTS.

A SQUARE ANGLE (90

SUBJECTS WILL BE PHOTOGRAPHED PRIOR TO

IE FIRST MEASUREMENT TO NOTE SUBJECT POSTURE AND VERIFY CORRECT POSmONING. THE SUBJECTS WILL FIRST
~EVIEW

A FIVE MINUTE VIDEO DEMONSTRATION OF THE CROM UNIT.

~MONSTRATIVE

~STING

THEY WILL THEN RECEIVE VERBAL AND

INSTRUCTIONS OF THE PROCEDURE. THESE TEACHING EFFORTS ARE BEING IMPLEMENTED PRIOR TO

SINCE RECENT RESEARCH SHOWS THE ELDERLY POPULATION LEARN BEST THROUGH THESE MULTISENSORY

ETHODS. (7) FINALLY, EACH SUBJECT WILL PARTICIP ATE IN A TRIAL OF THE SIX MOVEMENTS WITH THE CROM UNIT IN
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:"ACE.

THESE TRIAL MOVEMENTS WILL BE CONDUCTED PRECISELY AS THE ACTUAL MOVEMENTS MEASURED,

lCLUDING THE IDENTICAL VERBAL INSTRUCTIONS ADDRESSED TO EACH SUBJECT IN LAY TERMS.

THIS WILL

\MIUARIZE THE SUBJECTS TO THE PROCEDURE AND INSTRUMENTATION. THE TRIAL IS BEING USED ALSO TO ASSURE
:IAT EACH SUBJECT UNDERSTANDS THE CERVICAL MOTIONS, AND TO DECREASE ANY CHANCE OF EXCESSIVE TRUNK
OTION. 1WO PHYSICAL THERAPISTS WILL BE INVOLVED IN COLLECTING AND READING THE MEASUREMENTS. ONE WILL
DJUST THE CROM UNIT TO THE INDIVIDUAL AND READ THE RESULTS IN DEGREES, WI:IILE THE OTHER WILL RECORD THE
ATA ON A PREPRINTED FORM.

THREE MEASUREMENTS WILL BE TAKEN, OF EACH MOTION WITH SIX MOTIONS PER

JBJECT. MEAN VALUES WILL LATER BE CALCULATED FROM THE DATA FORM. A REST PERIOD OF APPROXIMATELY
;VENTY SECONDS WILL BE PROVIDED BE1WEEN EACH MOTION. WE FEEL THIS IS NECESSARY WHILE WORKING WITH
~DERLY

SUBJECTS, SINCE RESEARCH INDICATES THAT ELDERLY INDIVIDUALS NEED TIME TO PROCESS REQUESTS

:::CURATELY. (7)

ALL MOTIONS ARE EXPECTED TO BE PAINFREE. IF PAIN IS INITIATED UPON MOVEMENTS OR PREVENTS

)MPLETION OF ANY MOVE MENT, THE SUBJECT WILL BE EXCLUDED FROM THE STUDY. EACH SUBJECT IS FREE TO
~FRAIN

FROM PARTICIPATING IN THE STUDY AT ANY TIME.

STATISTICAL ANALYSIS OF THIS STUDY WILL INCLUDE

\LCULATING THE MEAN OF MEASUREMENTS, MODE FOR ANY DETECTED SKEWNESS, AND VARIANCE.
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BENEFITS:

(Describe the benefits to the individual or society.)

fIlS STUDY WILL NOT DIRECTLY BENEAT lHESE SUBJECTS, HOWEVER, lHE NORMATIVE DATA lHAT WILL BE COLLECTED
1LL GREATLY BENEFIT PHYSICAL THERAPISTS, PHYSICIANS, AND MOST IMPORTANTLY ELDERLY PATIENTS.
EMOGRAPHICS INDICATE AN INCREASE IN THE OLDER POPULATION, AND lHIS IS TO CONTINUE IN THE FUTURE. THUS,
. IS EXPECTED lHAT MORE ELDERLY PATIENTS WILL BE SEEN BY PHYSICAL THERAPISTS FOR CERVICAL PROBLEMS.
DRMATIVE DATA IS NEEDED TO PROVIDE lHE PHYSICAL lHERAPIST WI1H A GUIDE FOR INTERPRETI1NG DEVIATIONS IN
OTION. BY OBTAINING NORMATIVE DATA THE PHYSICAL lHERAPIST CAN CONTINUALLY ASSESS A PATIENTS PROGRESS,
ND ASSURE lHAT lHE PATIENT WITH DEVIATIONS FROM lHE NORMATIVE DATA, SECONDARY TO VARIOUS CERVICAL
\THOLOGIES, RECEIVES AN EFFECTIVE AND EFFICIENT TREATMENT. (8) COLLECTING NORMATIVE DATA WILL ALSO ACT
S A CATALYST FOR FU11JRE RESEARCH.

R IS K S:

(Describe the risks to the subject and precautions that will be taken to minimize them. The concept of risk goes beyond physical risk and includes risks to the subject's dignity and self-respect, as well as psycho-logical, emotional or behavioral risk. If
data are collected which could prove harmful or embarrassing to the subject if associated with him or her, then describe the
methods to be used to insure the confidentiality of data obtained, including plans for final disposition or destruction,
debriefing procedures, etc.)

IERE ARE NO KNOWN RISKS TO lHE SUBJECTS .

lHE CROM INSTRUMENT IS CONSIDERED TO BE EASY TO USE, AND A

\FE INSTRUMENT, lHUS, THE SUBJECTS SHOULD NOT HAVE REASON TO FEAR ANY INJURY.(1)(3)(9) THE MOTIONS THAT
ILL BE PERFORMED BY THE SUBJECTS DURING MEASUREMENT TAKING, ARE MOTIONS lHAT ARE PERFORMED DAILY
-IROUGHOUT LIFE. THE SUBJECTS, ARE VOLUNTEERS WHICH ENABLES THEM TO PARTICIPATE OR TO WITHDRAW,
I1HOUT FEAR OF RETRmUTION. DATA WILL BE CODED AND RECORDED IN AN AGGREGATE FORMAT, SUCH lHAT NO
"lOWN INDIVIDUAL WILL BE IDENTIFIED.
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CONSENT FORM: A copy of the CONSENT FORM to be signed by the subject (if applicable) and/or any statement to be read to th,
subject should be attached to this form. If no CONSENT FORM is to be used, document the procedures to be used to assure
that infringement upon the subject's rights will not occur.
Describe where signed consent fotms will be kept and for what period of time.

A COPY OF EACH CONSENT FORM, ALONG wrrn DATA FORMS, AND PHOTOGRAPHS, WILL BE
MAINTAINED IN A Fll..E AND KEPT BY ERIN SIMUNDS, M.S., P.T., IN THE DEPARTMENT OF PHYSICAL
THERAPY, ROOM 146. THESE WILL BE KEPT CONFIDENTIAL, AND REMAIN AT THIS SITE FOR A lWO YEAR
PERIOD.

For FULL IRB REVIEW forward a signed original and thirteen (13) copies of this completed form, and where applicable, thirteen
(13) copies of the proposed consent fOtm, questionnaires, etc. and any supporting documentation to:
Office of Research & Program Development
University of North Dakota
Box 8138, University Station
Grand Forks, North Dakota 58202
On campus, mail to: Office of Research & Program Development, Box 134, or drop it off at Room 101 Twamley Hall.
For EXEMPT or EXPEDITED REVIEW forward a signed original and a copy of the consent form, questionnaires, etc. and an)
supporting documentation to one of the addresses above.
Ie policies and procedures on Use of Human Subjects of the University of North Dakota apply to all activities involving use of Human
lbjects performed by personnel conducting such activities under the auspices of the University. No activities are to be initiated without
ior review and approval as prescribed by the University's policies and procedures governing the use of human subjects.
[GNATURES:

DATE:, _ _ _ _ _ _ _ __

'incipal Investigator
DATE: _ _ _ _ _ _ _ __
'oject Director or Student Adviser
DATE: _ _ _ _ _ _ _ _ __
'aining or Center Grant Director
(Revised 8/1992)

INFORMATION AND CONSENT FORM

Normative Data of Cervical Spine Range of Motion in The Elderly

You are being invited to participate in a study being conducted by two physical
therapists, Lisa Caspers and Erin Simunds, Instructor at U.N.D.

The purpose of this

study is to collect measurements of neck motions that one performs throughout a day.
We are interested in studying older individuals since research shows future
in the older population.

increases

The measurements collected from this study will benefit

physical therapists, doctors, and most importantly , older patients that have neck
problems, to assure they receive effective treatments.
There are no known risks for involvement.

Interested participants would

volunteer approximately ten minutes of their time in the procedure, which involves
going through six neck motions.

Before any measurements are taken, you will be able

to watch a five minute video to get a good understanding of the motions you may
perform. Three measurements of each motion will be taken, and recorded on a piece of
paper.
Your name will not appear anywhere, and all measurements and information
obtained will remain confidential.

If you decide to participate, you are, free to

withdraw at any time without prejudice.

No fee is charged for involvement in this

study.
If you have any questions regarding this study feel free to ask either physical
therapist, or please contact Lisa or Erin at 777 - 2831.

In addition, feel free to ask

any questions concerning this study that you may have in the future.

I have read the above description of the research project.

I understand the

procedures, benefits associated with this study, and that there are no known risks.

I

further understand that any questions I may have regarding this study will be
answered, and I am encouraged to ask any questions that I may have concerning this
study in the future. My name will not appear anywhere in the study. I understand that
I may discontinue participation in this project at any time.

My signature indicates that,

having read the above information, I willingly agree to participate in this research
project.
S i 9 n ed

_ u ______ u _ u u ________ u u ____ u

___ u _ u ____ u

_ _ _ u u _ u _ _ _ "., _ _ _ _
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D ated -------------------
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I have explained fully to the subject the above purpose of this study, what is to
be expected, and freedom to participate.

P. T .'s Signature

-------------------------------------------------------

Dated -----------------
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